Objective To analyse the role and meaning of health information in individuals' experiences with either breast, colorectal or prostate cancer in order to better understand unmet information needs of people with a cancer diagnosis. Design This is a secondary analysis of data from a qualitative interview study including narrative interviews and maximum variation sampling. A thematic analysis was conducted, followed by an in-depth analysis based on the principles of grounded theory. setting Interviewees were sought across Germany through self-help organisations, primary care clinics, rehabilitation facilities, physicians and other healthcare professionals to develop cancer modules for the website kr ankh eits erfa hrun gen. de (illness experiences. de). Participants Women with a diagnosis of breast cancer, individuals with a diagnosis of colorectal cancer and men with a diagnosis of prostate cancer. results The meaning and role of information in the illness experiences were clearly associated with gaining control in a seemingly uncontrollable situation in which others -people, the disease-take over. Four categories characterise the ways in which information helped interviewees to regain a sense of control following a diagnosis of cancer: 'becoming confident in one's treatment decision', 'taking responsibility for one's situation', 'understanding the consequences of the disease and treatment for one's life', and 'dealing with fear'. There was, however, always a fine line between information seeking and becoming overwhelmed by information. Conclusions Information needs to be understood as a management tool for handling the disease and its (potential) consequences. Patients' unmet needs for information might not be easily solved by a simple increase in the amount of information because emotional support and respect for patient autonomy might also play a role. The evaluation of one's own information behaviour and the information received is closely linked to how the illness unfolds. This makes it challenging to document unmet information needs and satisfaction with information independent of an individual's illness trajectory over time.
IntrODuCtIOn
Worldwide, breast and colorectal cancer are the most commonly diagnosed cancer types in women, while prostate and colorectal cancer are the most common among men. 1 In Germany in 2013, there were 71 640 new diagnoses of breast cancer in women, 59 620 new cases of prostate cancer in men, and 62 410 new cases of colorectal cancer in men and women. Survival rates differ for the different cancer types, with a 5-year relative survival rate of 88% for breast cancer, 93% for prostate cancer and 63% for colorectal cancer. 2 In recent years, evidence has been accumulating that shows that patients with cancer have substantial information needs both during and after treatment, [3] [4] [5] which often remain unmet. These health information needs relate to medical information about the disease and treatments, issues related to psychosocial support and health behaviour information. A survey study in the USA among cancer survivors identified very high rates of unmet information needs regarding side effects, symptoms, tests and strengths and limitations of this study ► Maximum variation in sociodemographic and medical characteristics of interviewees. ► Sample size of 127 participants in narrative interviews. ► Comprehensive collection of experiences of men and women with cancer. ► Data collection methods captured the role and meaning of health information in the experiences of men and women with cancer. ► Aim of the interview study was not primarily to identify or understand information needs.
Open Access treatments, 4 while a survey study in Germany found unmet information needs particularly in the field of psychosocial support. 3 These studies have also found that half of the surveyed cancer survivors were unsatisfied with the information they had received.
Longitudinal studies on information needs suggest that information needs rise soon after diagnosis and remain high overall, 6 7 although the domains in which information is needed may change depending on time since diagnosis. 8 In Halbach et al 6 cohort study of newly diagnosed patients with cancer in Germany, participants indicated high unmet information needs regarding side effects and medication, medical examination results, treatment options, social issues, and health promotion. With the exception of social issues, information needs increased during the first 10 weeks after surgery and remained high.
Unmet information needs seem to be associated with lower levels of quality of life. 4 Cancer survivors who were satisfied with the information they had received seemed to have a higher health-related quality of life, less anxiety and less depression. 9 Indeed, receiving health information influences illness perceptions, with the perceived receipt of more disease-specific information leading to a feeling of being in control and having a better understanding of the illness. 10 For an overall positive effect on illness perceptions, being satisfied with the provided information has been shown to be important.
Much effort has been put into developing and distributing medical information that is easily comprehended by patients. 11 This has led to a large amount of available cancer information material of varying quality, distributed in the form of leaflets, through mass media and on the internet. 12 In Germany, for example, patient guidelines on 11 cancer types, including breast, prostate and colorectal cancer, have been developed. 13 These patient guidelines comprise medical recommendations in easy-to-understand language, communicate the risks and benefits of treatments, and aim to guide patients with cancer through their disease journey. In addition, a range of telephone information Hotlines exist for patients with cancer. 14 Despite such efforts to provide health information, both older as well as more recent studies on information needs, unmet needs and satisfaction with information indicate that information provision could be further improved. Why, despite the increasing number of carefully crafted patient information resources, do unmet information needs persist?
The literature on information needs provides us with little insight into the meaning of medical and health information in the experiences of indivdiuals with cancer, and the role information plays in patients' experiences. In order to understand patients' information needs better, we therefore need to better understand the role of health information in the narratives of men and women with a cancer diagnosis.
MethODs study design
This article presents the results of a narrative interview study 15 that included women with a diagnosis of breast cancer, men and women with a diagnosis of colorectal cancer, and men with a diagnosis of prostate cancer. Narrative interviews aim to capture individuals' experiences and meaning-making. The interviews were originally collected for the DIPEx (Database of Individual Patients' Experiences) project Germany, which runs a website (htt ps:/ /www. krankheitser fahr unge n. de) that focuses on health and illness experiences. 16 All interviews were pseudonymised. The study was funded by the German Federal Ministry of Health (NKP-332-041) and the German foundation Krebsallianz. Only interviewees who gave written consent for the use of their materials for research have been included in the presented analysis.
Data collection
Men and women with a diagnosis of breast, colorectal or prostate cancer were asked to participate in the DIPEx interview study. Maximum variation sampling 17 was used to assure a wide range of selected experiences. Selection criteria included time of diagnosis, treatments conducted, and sociodemographic factors such as living with a partner, having children and living in different parts of Germany. Interviewees were sought across Germany through self-help organisations, primary care clinics, clinics for rehabilitation care, oncologists, family doctors and other healthcare professionals.
All authors are experienced qualitative researchers. The interviewers (YA, SA, MS) and the last author (CH) also have additional training in the DIPEx methodology.
The interviews took place at the home of or at a location chosen by the interviewee. The interviews were filmed and/or audio-recorded. They followed a script, with the first question aimed at beginning a narration. This question was identical across all interviews and was phrased as follows: 'Maybe you can start by talking about how your life was when you first became aware of the signs of cancer and how it went from there. Take your time and talk about how one thing led to another'. The interviewer did not interrupt the resulting stories. This first interview segment lasted between 10 min and 2 hours. After the initial narrative, interviewers had probing questions regarding the story and additional questions regarding experiences with diagnosis, information seeking, consultation, decision-making and living with cancer. The interview guidelines were developed based on an extensive literature review looking at what is important regarding the respective diseases when one aims to capture the experiences. Interviewing continued until no new themes and experiences were captured in the interviews.
Data analysis
The interviews were transcribed verbatim and entered into the software program MAXQDA for management of the data and analysis. First, the interviews were read and themes were identified across the interviews. Then a theme list was created and interview segments were coded accordingly. Theme summaries were written that included the experiences of all text segments coded under each theme. 18 For each theme summary quotes from the interview data were selected that illustrated the experiences discussed.
To investigate the meaning of information in the experiences of patients with cancer and those who have had a cancer diagnosis in the past, and to understand the role that information plays in the narratives, we further scrutinised the findings from the thematic analysis of the interviews using an analytical approach derived from grounded theory. [19] [20] [21] We (CH, SB) read all of the thematic summaries and quotes, as identified by the primary thematic analysis and presented on the website. Then for each of the three cancer entities, analytical memos were written about how information comes into play in the thematic summaries and interview quotes. 19 These memos were discussed (CH, SB, MK) and presented to the research team. In addition, quotes that discussed information were scrutinised with line-by-line coding as used in a grounded theory approach, 19 with two questions: 'What is the meaning of this line?' and 'What does the statement in this text line stand for?' This line-by-line coding was done to develop an understanding of the role and meaning of information in the narratives beyond the thematic analysis (figure 1).
The continued analysis through memo writing and organisation of codes was focused on developing categories that capture the role of information in the narratives. Information played a particular role in the following thematic summaries: for prostate cancer: diagnostic process, living with prostate cancer, education and information seeking, messages; for breast cancer: diagnosis, experience with the healthcare system, information seeking and decision-making, messages; and for colorectal cancer: diagnosis and cause, living with colorectal cancer, information seeking and patient competency, messages.
In order to ensure the quality of the research process and data analysis, the interview guidelines, identified themes and coding trees were compared and discussed within the research group in data meeting sessions. Sampling and theme summaries were discussed in an expert panel that included patients and healthcare providers. Furthermore, the analysis and the data itself were discussed regularly within a qualitative research group at the Institute of Public Health, Charité -Universitätsmedizin Berlin, to ensure agreement on data interpretation and grounding of the analysis in the data. In the following, we present the categories that were identified in order to capture the meaning of information in the interviewees' experiences.
results sample description
The sample consisted of 127 men and women with either prostate, breast or colorectal cancer (table 1). There was a large variety in terms of age (25-78 years), time since diagnosis (range: 4 weeks-36 years) and type of treatment. Approximately half of our sample was retired at the time of their cancer diagnosis.
role of information in illness narratives
The role that information played in the interviewees' narratives was mostly about handling the situation of being a patient with cancer and about gaining control in a seemingly uncontrollable situation. Thus information needs to be understood in terms of the special circumstances that patients with cancer are in: a potentially Open Access life-threatening situation in which it is assumed that treatment decisions may be decisive in terms of living or dying. Importantly, information helped the interviewees to regain control over their situation and gave them the means to make decisions with which they felt comfortable. On the other hand, when some control and certainty had been regained, information was no longer sought and was sometimes explicitly avoided so as not to challenge this carefully crafted certainty which is under constant threat.
Information had to fulfil special requirements to address the needs of the interviewees. The majority of interviewees mentioned that more than one source of information was necessary 'to get a complete picture'. Interviewees expressed their desire for trustworthy and reliable information from experts, mostly their physicians, and mentioned a reduction in confidence when they thought that economic interests might guide physicians. Whereas some interviewees talked about their satisfaction with the information they received from their physician, others explicitly looked for additional information from medical studies and meta-analyses.
When talking about information, interviewees acknowledged the importance of encouraging and/or optimistic information for dealing with the disease. A few interviewees, mainly men with a diagnosis of prostate cancer, found the information provided by the physician to be lacking in objectivity and relied on other sources, such as the internet, for information they considered reliable. There was, furthermore, always a fine line between information seeking and becoming overwhelmed by information.
For the interviewed men and women, we identified the following four categories that characterise the ways in which information may help people to regain a sense of control following a diagnosis of cancer: 'becoming confident in one's treatment decision', 'taking responsibility for one's situation', 'understanding the consequences of the disease and treatment for one's life', and 'dealing with fear'. These Becoming confident in one's treatment decision Interviewees had the feeling that mistakes regarding treatment decisions can be avoided, and that in order to avoid mistakes information is needed. The importance Open Access of up-to-date information, with the internet as the best source of the most current data, was emphasised by some interviewees. Furthermore, they expressed a need for information that would allow them to evaluate the experience and quality of physicians and healthcare services. Some interviewees also wanted to be reassured about their decision and went for a second opinion, either to another specialist or to a physician they knew, such as their family physician. For others, the assurance of friends and family members regarding the decision about treatment venue was important. The confirmation of others was important to gain or maintain confidence in one's treatment trajectory.
The interviews demonstrate the difficulties faced by those who held beliefs or treatment preferences that differed from those of their physicians. None of the interviewees felt themselves to be in a situation in which they could simply oppose their healthcare provider. Rather, in such a situation they continued to seek information for healthcare providers that supported their intentions and gave them a sense of authorisation to do what they perceived to be good for them. In general, the cancer trajectory was characterised by phases in which treatment decision-making was ongoing, something that interviewees described as 'situations of uncertainty', while phases in which decisions had been made gave orientation and a sense of acceptance. Indeed, some interviewees voiced their strategy of avoiding information or not seeking information from complementary medicine approaches once a treatment decision had been made, as this could potentially lead to a re-emergence of uncertainty.
Finally, in the course of the illness trajectory, for some a sense of and trust in being 'guided' by their (lived) bodies emerged, which then replaced the information-seeking behaviour. Interviewees used terms such as 'gut feeling' when voicing such sensations of trust and confidence.
Taking responsibility for one's situation Information had the function of preparing interviewees for their communications with physicians, other healthcare providers and institutions such as health insurance companies. Whereas some interviewees thought that an informed patient had a better chance of staying healthy, others expressed the need to support their physicians due to their own limitations in knowing what is best. Furthermore, interviewees believed that one can only make decisions if one is knowledgeable in the medical matters at hand. Finally, since the decisions made would influence the trajectory of the cancer journey profoundly, they wanted to be part of it. Thus taking responsibility was an important way of overcoming the feeling of having lost control.
Being an informed patient, according to the interviewees, was therefore a means of taking responsibility for their situation. This also gave them back a sense of control over what was happening to them.
Understanding the consequences of the disease and treatment for one's life For the interviewees, information was also a very important means of gauging their situation and understanding the longer term consequences. They were eager to receive information that would help them to assess the meaning of the disease and treatment for their own journey and fate, and to estimate the impact of the disease on their personal lives. Even though some information was perceived as shocking and discouraging by the interviewees, it nevertheless helped them to assess the potential impact.
Furthermore, interviewees mentioned that while superficial and misleading information might be encouraging in the short term, it limited their understanding of how life would be when dealing with the consequences of treatment. Interviewees thus mentioned how hearing about the experiences of others was sometimes necessary to gain a comprehensive picture of the disease's impact on individuals' life experiences.
Dealing with fear
Information can be a double-edged sword: although it might give hope, it can also be discouraging. This risk was something that interviewees discussed in their stories. Thus most interviewees had experienced times in which they had sought out information, as well as times when they had tried to avoid receiving more information. If information is important in terms of gaining control over the situation, handling one's emotions is a crucial aspect of this. Managing and controlling emotions when confronted with a potentially life-threatening disease was mostly done by the interviewees with the help of information. This made it important to be selective in terms of the type of information one reads or listens to. What was selected was closely related to where in the illness trajectory they were positioned at the time and what types of feelings they had at that particular moment. Information could help the interviewees deal with fear because it was uplifting and gave them hope in relation to their own situation, although other information could increase their worries and fears.
Interviewees thus always engaged in a selection of information, although what type of information was considered good or bad for a particular interviewee was entirely dependent on the individual and the particular moment of the disease trajectory that they were in. Some feared information in general at the beginning following their diagnosis, while others tried to gather as much information as possible. Sometimes the interviewees only knew in hindsight that they would have preferred not to have known about or read particular information, and only became more selective with time. The interviewees' illness experiences therefore also talk about how it is a learning process to know what type of information exists and what may or may not be helpful for the individual.
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DIsCussIOn AnD COnClusIOn Discussion The meaning and role of information in the narratives of men and women with a diagnosis of either breast, colorectal or prostate cancer were clearly associated with gaining control in a seemingly uncontrollable situation. Information was helpful in terms of strengthening the treatment decision, both when it was congruent to the physician's suggestions and when it diverged. However, information was not only meaningful for decision-making, but also in terms of learning how to handle the disease and knowing what consequences may arise from the potentially life-threatening diagnosis and the ensuing treatments.
Information in the narratives was about managing the emotions that accompanied the disease and its potential consequences. All types of information-medical, experiential or regarding psychosocial support-could take on such a role in the narratives; what information was better suited to help a person gain control was often dependent on the stage of the disease, the particular situation and the type of person. The need to be selective about what information to hear and trust also presented a means of managing emotion and gaining control.
A diagnosis of cancer represents a life-threatening event that brings individuals into a confusing and uncertain situation that might trigger a rollercoaster of emotions and feelings, including anxiety, fear, hope, helplessness, courage and despair. 22 23 Individuals talk about profound shock and fear when faced with a cancer diagnosis. 22 24 Many patients associate cancer with death. 24 The difficulty in accepting the diagnosis is associated with feelings of anger, a sense of unfairness, stigma and a complete loss of hope. 25 In a previous study, Holmberg 26 has shown that a breast cancer diagnosis results in an experience of shock and trauma, followed by a situation of existential uncertainty. Fear becomes a part of a woman's life, and biomedical practices such as regular follow-up care help to control the fear. 22 Patients have concerns about death, the unpredictable nature of cancer, and later in their illness trajectory about cancer recurrence. 27 In such a situation, information is an essential part of the illness experience as a means of handling the situation. The uncertainty inherent in both a cancer diagnosis and in deciding on treatments means that information is very important, as it allows patients to gain a sense of control and closure about the decisions to be made. The important role of information remains even beyond initial treatment decisions as it is a constant management tool that can be used to gauge and assess the situation in a continued state of uncertainty that may remain for a long time. For this reason, it may well be that in hindsight, once the illness trajectory has advanced, former information provision is seen more critically and other information becomes important.
From the perspective of the narratives of men and women with a diagnosis of cancer, seeking out and finding information is not so much a cognitive activity of intellectual understanding, but is rather a means of coping with the disease and reducing stress. [28] [29] [30] Information is never a simple or neutral means whereby a patient's role within healthcare provider-patient interactions is altered, 31 32 but is a crucial coping strategy, although one that nevertheless always has a Janus face 33 34 : information appears as a means of managing emotions, although it can increase or decrease fear according to a number of factors. Given this contingency, the type of information accessed needs to be carefully selected. However, only over the course of the illness trajectory does it become clearer what information would have been good to have at a given point, and what information patients may have been better off without. Thus it is not surprising that information provision may be judged differently in hindsight.
Treatment decision-making is a crucial juncture for patients with cancer, as their decisions will influence their future path. As such, it is not surprising that patients need to become comfortable with their treatment trajectory, regardless of who makes the decision, since in the end they will have to face the consequences of this decision. Active information seeking was most often talked about during phases of the illness when decisions had to be made or bodily symptoms surfaced. Germeni and Schulz 33 have suggested that a number of personal and contextual characteristics should be taken into account when evaluating patients' desires for information and their behaviours in terms of seeking or avoiding information. They highlight how information seeking may complement the physicianpatient relationship as a means of becoming comfortable with what is going on.
Indeed, as our results show, information seeking or avoidance behaviours need to be understood in the context of the general situation that patients with cancer are in, and can be seen as a way of gaining control and managing emotions in a seemingly difficult-to-control situation. In line with Lambert et al, 35 36 one could argue that the narratives speak about how information is used to self-regulate feelings of uncertainty and control. Similarly, information needs and information-seeking behaviour change over the course of the disease trajectory. Having to make a decision about treatment options is a trigger for information-seeking behaviour. 33 36 37 Indeed, as the narratives of our study participants show, in instances in which patients did not feel comfortable following a physician's suggestions, information seeking became important to help re-enforce patients' opposing position. In the rare cases where this was not enough, a new physician was sought.
Our paper has several limitations that should be considered when interpreting the results. For this study, we relied on secondary analysis of qualitative data drawn from interviews that focused on the experiences of men and women diagnosed with breast, colorectal or prostate cancer in order to understand the role of information in the experiences of patients with cancer. The original data collection and sampling were, however, focused on capturing as many facets as possible of possible illness Open Access experiences of those diagnosed with cancer, and were not geared specifically towards information needs. A study with a particular focus on information needs would have chosen more specific sampling categories accordingly.
For example, information needs may vary by age cohort. Thus in contrast to the study's sampling strategy, which tried to be as diverse as possible, one might have selected more interviewees in the younger and older age groups in order to investigate possible age effects in terms of the role and meaning of information. Such strategies would have allowed for patterns to emerge regarding how and what type of information is important in different stages of the illness trajectory, and could have allowed for a more nuanced analysis in this respect.
Following the primary thematic analysis in which information had been identified as important, we added a further analysis based on a grounded theory approach to capture the meaning of information. If the interviews had originally been analysed solely on the basis of a grounded theory approach, which is much more open, the derived theoretical understanding might not have developed a core category such as gaining control, and it might have not been information-focused. However, since information has generally been established as important for the health-related quality of life of patients with cancer, it seems safe to say that the meaning of information in terms of gaining control and managing emotions presents an important and valid finding.
Conclusion
Information was never a simple, neutral fact in the interviewees' narratives, something that was cognitively used to make treatment decisions. Rather, information was crucial as a means of gaining a sense of control in a seemingly uncontrollable situation. Information seeking and avoidance were both means of feeling or becoming comfortable with the chosen treatment trajectory. One could argue that information gathering and/or avoidance should be seen as a means for a patient to strengthen his or her relationship with the physician or the treatment trajectory. Ideally, both belong together. Since information provision is closely tied to treatment decision-making, the patientphysician relationship and coping with the disease, the unmet need for (some) information might not be easily solved by a simple increase in the amount of information provided. Other factors, such as emotional support 3 and respect for patient autonomy, might also play a role. The psychosocial care of patients with cancer has improved in the last decades 38 and might partially help to close this gap. However, information is closely linked to patients' relationships with their physicians, and thus delegation of information provision to other care professionals may not always be appropriate. Finally, the evaluation of one's own information behaviour and the information received change over time and are closely linked to how the illness unfolds. This makes it challenging to document unmet information needs and satisfaction with information independent of the individual illness trajectory.
Practical implications
Based on our findings, we suggest that the role of information, be it medical or otherwise, in the illness experiences of patients with cancer needs to be seen in terms of a coping tool, which influences a patient's understanding of the disease and a means for managing emotions. Information must be understood as intrinsically entangled in the patient's cancer trajectory and in his or her interactions with healthcare providers, especially physicians. Methods for developing and evaluating health information tools for patients with cancer and survivors should therefore include domains other than knowledge provision, such as emotional management and gaining control through reassurance, and/or developing an independent stance as a patient.
